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(57) Abstract: An adjustable well screen assembly 
comprises a sandscreen (5) which is wrapped around 
a perforated base pipe (3) and a perforated sleeve (1) 
which is movably disposed concentrically inside the 
base pipe (3) between a first, closed, and open, position. 
In said first position of the sleeve (1) the perforations 
of the sleeve and base pipe (3) are unaligned and 
hydraulically isolated from each other and flow of 
fluids from the outer diameter of the screen (5) into 
the interior of the sleeve (1) is inhibited. In said second 
position the perforations of the sleeve and the base pipe 
are aligned and connected in fluid communication with 
each other and fluids are permitted to flow fi-om the 
formation through the sandscreen and the perforations 
of the sleeve and base pipe into the interior of the sleeve. 



wo 03/023185 Al lililliillllllilliilillillliillilllllllli 



Eurasian patent (AM. AZ, BY. KG, KZ. MD, RU, TJ, TM). For two-letter codes and other abbreviations, refer to the "Guid- 

European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, once Notes on Codes and Abbreviations" appearing at the begin- 

ES, FI. ra, GB. GR, IE, IT, LU. MC, NL, PT. SE. SK, ning of each regular issue of the PCT Gazette. 
TR), OAPI patent (BF. BJ, CF, CG. CI, CM. GA, GN, GQ, 
GW, ML. MR, NE. SN, TD. TG). 

Published: 

— with international search report 



wo 03/023185 



- 1 - 



PCT/EP02/10052 



ADJUSTABLE WELL SCREEN ASSEMBLY 

FIELD OF INVENTION 

This invention relates to an adjustable well screen 
assembly for controlled inflow of fluids from a 
hydrocarbon fluid containing formation into the 
5 production tubing of a hydrocarbon fluid production well. 

The invention also relates to a hydrocarbon fluid 
production well, which is equipped with one or more 
adjustable well screen assemblies. 
BACKROUND OF INVENTION 

10 The art of completing wells to exclude solids 

particles produced by well fluids is commonly known in 
the literature as gravel packing. 

It is common practice in the construction of wells 
bored into the earth to dispose steel casing or other 

15 tubular conduits inside of the well. In some well 

constructions the casing is grouted into the bore by 
placing portland cement in the annular space between the 
casing and the well bore. The casing can be deployed 
through the depth where the productive subterranean 

20 . formation or plurality of formations is encountered below 
the surface. In the former the well completion is 
referred to those familiar with the art of well 
completions as open hole completions, whereas those well 
completions where the casing and cement is run through or 

25 past the depth of the productive formation is known to 

those familiar with the art of well completions as cased 
holes. In either case of open hole completions or cased 
hole completions it is well practised art to dispose 
across the production formation depths sand screens. 
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slotted pipes, or pipes with holes pre-perf orated at 
surface into the well casing on a second continuous tube 
known in the literature as production tubing. 

Production tubing is disposed inside of the casing 
5 extending from the surface to a depth closer to the 

production formation. It is often desirable to place a 
packer on the end of the production tubing to force well 
fluids up the tubing and avoid fluids being produced up 
the casing. The production tubing is then a removable 

10 pipe that is disposed in wells generally in jointed 

lengths of 40 feet (about 12 m) , but can be deployed as a 
* continuous tubing string in what is commonly known in the 
oil and gas industry as continuous tubing. It is common 
practice to deploy in production tubing string various 

15 apparatus to allow for well fluid control. It is also 

common to control such devices from surface using 
electrical and hydraulic tubes disposed simultaneously 
with the production tubing and connected to the outer 
diameter of the production tubing. These hydraulic tubes 

20 are known to those familiars with the art of well 

completions as control lines. 

In the cased hole completions it is common practice 
to run explosive charges into the well after the casing 
is. cemented across the productive formation .depths and 

25 perforate holes through the casing and cement into the 

productive formation to create a path for fluid flow into 
the well. 

In many wells either in cased or open hole 
completions unwanted formation solids are produced into 
30 the well along with the production fluids.. These solids 

are often undesirable and many methods of stopping these 
solids from flowing into the well whilst producing the 
fluids are well defined in the literature as the art sand 
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control- One of the more familiar methods of stopping 
solid flow is to perform a gravel pack. 

A gravel pack is performed by placing a known size of 
sand, which is referred to as the gravel, into the well 
5 across the production formation to create a filter medium 

to stop or reduce the flow of solid materials from the 
formation into the well. The gravel is most commonly 
prohibited from flowing into the well by a device 
commonly know as a well screen. The well screens are 
10 designed to keep the specialized sand mesh, known as the 

gravel, in place in the annular space between the casing 
or well bore outside of the screens forming the filter 
media . 

The current methods of placing a gravel pack is 

15 requires that the screens be deployed in the well ori a 

tubing string from surface until the screens are at the 
depth of the producing formation. At this point sand is 
placed around the screens by various methods of pumping, 
circulating, and other wise dispose sand around the 

20 screens. Once the sand is placed around the screens the 

tubing string is detached from the screens and extracted 
from the well. Thereafter the production tubing with 
packers, control lines, sliding sleeves, and packers are 
disposed in the well above the screens. Hence the screens 

25 are detached from the production string in the common 

known methods of the industry. 

It is current practice to build the well screens out 
of wire wrap welded to bars running parallel to the 
screen axis and said bars are- placed around a pipe 

30 extending the length of the screen with holes through the 

pipe. This pipe is commonly known to those familiars with 
the art as the base pipe and forms the structure to which 
the wire wrap and welded bars are attached. Hence the 
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commonly known well screen consists of wire wrap 
helically wrapped around the circumference of the screen 
attached to welded bars that are fitted onto the outer 
diameter of base pipe* In other designs of sand screens 
5 the screen is manufactured with sintered materials 

located between the wire wrap or in some cases outside of 
the wire wrap. In all cases the screen has an inner pipe 
base that holes or other geometric penetrations to allow 
fluids to flow into the screens inner diameter. 

10 The well screen lengths disposed in wells vary in 

length to accommodate the depth and heights of production 
zones. To accommodate " deployment of screens they are run 
in sections and connected on surface to match the height 
of the production zones. 

15 In many wells' there exists in one common well bore 

multiple production formations that are perforated or 
otherwise left open hole to allow simultaneous production 
from several formations at varying depths into the well 
bore and up the production casing. Often in these 

20 multiple production formations wells the different 

formations in the earth are separated by lithology that 
does not have productive fluids often times due to lower 
permeability and porosity. With the current art these 
varying production formations are completed 

25 simultaneously a.nd flow into a common production tubing 

to surface. It often occurs that one productive formation 
will produce less fluids, or unwanted fluids, or for 
resource management reasons the varying formations -may be 
more desirably produced at different flow rates or be 

30 produced at different times. In the case of gravel packed 

wells the methods to shut of production from a formation 
in a well with multiple production formations producing 
simultaneously into a common well bore . requires 
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mechanical well intervention techniques none to those 
familiar to the art. These intervention techniques can 
include, squeeze cementing, the setting of plugs ' via 
wireline and rig methods, and the pulling of production 
5 tubing, control lines, electrical cable, packers, sleeves 

and other disposed subterranean devices in the well. The 
above prior art techniques require mechanical 
intervention into the well with pipes, wireline, or 
pumped chemicals into the well bore to affect the inflow 

10 of fluids into and through screen systems. 

US patent No. 5,447,201 discloses an adjustable fluid 
inflow assembly for an oil or gas well where the influx 
of fluids from a plurality of annular inflow zones is 
controlled by a series of annular disk shaped valves 

15 which are each arranged between a downstream end of each 

inflow zone and a production tubing passing therethrough. 

A disadvantage of the known assembly is that all 
fluid entering an annular inflow zone needs to be 
discharged through an annular disk shaped valve and the 

20 fluid flow rate in each valve is therefore high which 

causes a high rate of wear of the valve. The current 
invention aims to alleviate this and other disadvantages 
of the known well inflow control assembly such that 
production formations can be shut off ox their fluid 

25 production reduced from production zones by non- 

intervention methods from surface. 
SUMMARY OF THE INVENTION 

The adjustable we'll screen assembly according to the 
invention thereto comprises a sandscreen which is 

30 arranged around a perforated base pipe and a perforated 

sleeve which is arranged concentrically relative to the 
base pipe and is movable relative to the base pipe 
between a first and a second position. In said first 
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position of the. sleeve the perforations of the sleeve and 
base pipe are hydraulically isolated from each other and 
flow of fluids from the outer diameter of the screen into 
the interior of the sleeve is inhibited. In said second 
5 position the perforations of the sleeve and the base pipe 

are connected in fluid communication with each other and 
fluids are permitted to flow from the formation through 
the sandscreen and the perforations of the sleeve and 
base pipe into the interior of the sleeve- 

10 Preferably, the sleeve is arranged within the base 

pipe and the outer diameter of the sleeve is slightly 
smaller than the inner diameter of the base pipe and the 
sleeve is connected to an actuator, such as a hydraulic . 
or electrical motor, .which is designed to rotate and /or 

15 axially translate the sleeve within the base pipe. 

Optionally, the actuator is designed to rotate and/or 
translate the sleeve such that the sleeve is positionable 
in a range of intermediate positions between the first 
and second position, in which intermediate positions the 

20 perforations of the sleeve and base pipe form adjustable 

flow restrictions which can be gradually opened and 
closed. 

The sandscreen may be equipped with one or more 
sensors for monitoring physical parameters such as the 

25 pressure, temperature, velocity and/or composition of the 

fluids flowing through the screen and the actuator is 
designed to move the sleeve between the first and second 
position thereof in response to signals generated by at 
least one of the sensors deployed in the screen system. 

30 The invention also relates to a hydrocarbon fluid 

production well comprising a hydrocarbon fluid inflow 
zone which is equipped with a plurality of axially spaced 
adjustable well screen assemblies with perforated base 
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pipes in which perforated sleeves are movably arranged 
wherein the perforated base pipes of adjacent adjustable 
well screen assemblies are interconnected by blank pipe 
sections on which an expandable packers is arranged which 
5 provides a fluid seal in the annular space between the 

outer surface of the blank pipe section and the inner 
surface of the wellbore. 

In such case it is preferred that the sleeve of each 
adjustable well screen assembly is movable between the 

10 • first and second position independently of position of 

the other sleeve or sleeves. 

The present invention teaches an improved method of 
disposing well screens in to wells such that production 
formations fluid flows into the well can be controlled by 

15 subterranean devices disposed in the well attached to 

• well screen systems of this invention. 

Thus the present invention provides an apparatus to 
allow for well screen system to be disposed into well 
bores simultaneously with production tubing, and control 

20 tubes deployed continuously from surface to the sand 

•screen system depths. Hence this invention teaches the 
use of continuous connection of tubes and or electrical 
cable from the surface to the production formations 
depths where the tubes are attached to sand screen 

25 systems prior to, during, and after the gravel pack 

operations such the tubes and screen system do not need 
to be disconnected from the surface deployed production 
tubing. One end of the control tube extends to surface to 
allow communication and power to be communicated to the 

30 subterranean depth where the sand screen system is 

disposed. 

This invention apparatus then allows subterranean 
devices and sensors to be attached to sand screen systems 
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such that data can be read and signals and power can .be 
sent to the down hole system. 

This invention allows for sand screen systems to 
reduce or shut off fluid flow, determine the flow 
5 characteristics and reservoir properties of down hole 

formations, and to isolate different production zones 
completed simultaneously in a common well bore. 
DESCRIPTION OF A PREFERRED EMBODIMENT 

Fig. 1 depicts a longitudinal sectional view of an 
10 adjustable well screen assembly according to the 

invention; 

Fig- 2 depicts a schematic ' side view of an inflow 
zone of an oil and/or gas production well in which three 
adjustable well screen assemblies according to the 
15 present invention are arranged; 

Fig. 3 depicts in more detail the upper end of one of 
the movable sleeves of Fig.l and 2 and the actuator 
mechanism for axially translating the sleeve within the 
base pipe; and 

20 Fig. 4 depicts a schematic three dimensional view of 

an alternative arrangement of a well screen and 
perforated base pipe and sleeve assembly according to the 
invention. 

The adjustable screen assembly shown in Fig. 1 
25 comprises an inner sleeve 1 having perforations 2 being 

disposed concentrically inside of a well screen's 5 inner 
diameter base pipe 3 having perforations 4 to allow fluid 
to flow from the sand screen 5 into the interior 7 of the 
inner sleeve 1. The inner sleeve 1 is axially slidable 
30 within the base pipe 3 such that appropriate sealing 

rings 6 can be moved between the second position shown in 
Fig. 1, in which well fluids are permitted to flow 
through the sandscreen 5 and the aligned perforations 4 
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and 2 of the base pipe 3 and inner sleeve 1 into the 
interior of the sleeve 1 and a first position (not shown) 
in which the sealing rings 6* close off the perforations 4 
in the base pipe 3 such that the fluid flow from the 
sandscreen 5 into the interior of the sleeve 1 is 
inhibited or stopped. This axial movement of the inner 
sleeve 1 relative to the base pipe 3 may be initiated by 
a hydraulic piston and cylinder assembly 8,9 which is 
shown in Fig. 3. The hydraulic piston and cylinder 
assembly 8,9 may be connected to a hydraulic pump (not 
shown) at the earth surface by a hydraulic conduit 10. 

The adjustable well screen assembly according to the 
invention may comprise any suitable combination of 
electrical power, hydraulic power, or optic powered 
apparatus that allow communication of power to, and 
transmission of data from, the assembly. In the 
embodiment shown in Fig, 3 the inner sleeve 1 is actuated 
from surface with hydraulic pressure supplied from 
surface through the hydraulic conduit 10. In this 
embodiment the hydraulic pressure would force the 
hydraulic piston 8 and associated perforated inner 
sleeve 1 to a new position in the perforated base pipe 3 
changing the rate of flow through the well screen 5. 
Pressure, temperature, velocity, composition and/or other 
■sensors 11 may be deployed in or around the sandscreen 5 
to indicate the flow, fluid, and pressure changes 
resulting from the varying sleeve position and said 
sensors 11 transmit data to surface via one or more fibre 
optical and/or electrical signal transmission conduits 12 
attached to the screen 5. It is also clear to any 
familiar to the art that said communication and power to 
the screen can be achieved by electrical optical, 
electromagnetic and or acoustic power and signal 
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transmission methods. Hence the invention teaches the use 
of multiple power and communication methods to be used in 
the invention for both communication with the inventions 
sensors, and to power the subterranean devices of the 
5 invention. 

Fig. 2 illustrates an embodiment of the invention 
comprising three adjustable screen assemblies 20A, 20B 
and 20C each with their own inner inner sleeve lA, IB and 
IC connected to surface via simultaneously disposed power 

10 and signal transmission conduits 10 and 12. Hence this 

invention teaches the simultaneous disposal and use of 
multiple adjustable sand screen assemblies 20 A, B and C 
such that one screen 20C can be opened whilst another 2 OA 
is substantially closed whilst another 20B is partly 

15 moved to reduce flow. It is clear to those familiar to 

the art of well production that said invention can be 
used to change inflow of several completed production 
formations without the current industry practice of well 
intervention . 

20 In the embodiment shown in Fig. 2 a pair of 

packers 21 is arranged around blank sections of the 
production tubing 23 between the wire wraps 5A, 5B and 5C 
of three adjustable well screen assemblies 20A, 20B and 
20C which are each similar to the well screen assembly 

25 shown in Fig. 1. These packers 21 form seals in the 

annular space between the inner surface of the well 
casing 22 and the production tubing 23 which carries the 
adjustable sand screen assemblies 20A, 20B and 20C. The 
packers 21 are connected to the production tubing 23. The 

30 packers 21 are inflated or set once the production tubing 

is at the proper depth in the well 25 adjacent to 
perforations 26 that have been shot through the well 
casing 22 and surrounding cement lining 28 into an oil 
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and/or gas bearing formation 27 surrounding the well 25, 
Once the packers 21 and screen assemblies 20A-C are at 
the proper depth the packers 21 are set from surface 
using the various methods known to those familiar with 
5 the art such as hydraulic, electrical, and optical 

methods. Hence this invention teaches the simultaneous, 
disposal via the production tubing 23 of adjustable 
sandscreen assemblies 20A-C and packers 21 attached 
thereto. 

10 An additional embodiment of this invention (not 

shown) teaches the simultaneous production-tubing 
disposal of additional tubes and subterranean devices 
. with the screen system on the production tubing. These 
devices can include down hole safety valves, down hole 

15 chokes, down hole valves and other devices discussed in 

the literature such that said devices are disposed 
simultaneously with the well screen system deployed on 
the production tubing, 

Fig. 4 shows yet another embodiment of an adjustable 

20 well screen assembly according to the invention. In the 

embodiment shown in Fig. 4 a perforated inner sleeve 4 0 
is rotatably arranged within a perforated base pipe 41 
such that the perforations are unaligned in one position 
of the sleeve and become aligned when the sleeve is 

25 rotated within the base pipe 41. The inner sleeve 40 

closely fits within the base pipe 41 and the contact 
surfaces may be equipped with a low friction coating to 
reduce the torque required to rotate the sleeve 40 
relative to the base pipe. The patterns of the 

30 perforations 42 in the sleeve 40 and base pipe 41 may be 

slightly offset so that when the sleeve 40 is in its 
second position the perforations at the downstream end of 
the screen assembly are already slightly offset and that 
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when the sleeve 40 is rotated towards its first position 
the perforations at the downstream end are closed off 
earlier than the perforations 42 at the upstream end of 
the adjustable well screen. The perforations 42 may be 
5 circular or have another shape to modify the level of 

fluid influx into the interior of the sleeve 40 between 
the upstream and downstream ends of the sleeve 4 0 as a 
result of incremental rotation of the sleeve from its 
first, closed, position towards its second, open, 
10 position and vice versa. 
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CLAIMS 

1. An adjustable well screen assembly comprising a 
sandscreen which is arranged around a perforated base 
pipe and a perforated sleeve which is movably disposed 
concentrically relative to the base pipe between a first 
5 and a second position, wherein in said first position of 

the sleeve the perforations of the sleeve and base pipe 
hydraulically isolated from each other and flow of fluids 
from the outer diameter of the screen into the interior 
of the sleeve is inhibited and in said second position 

10 the perforations of the sleeve and the base pipe are 

connected in fluid communication with each other and 
fluids are permitted to flow from the formation through . 
the sandscreen and the perforations of the sleeve and 
base pipe into the interior of the sleeve. 

15 2. The well screen assembly of claim 1, wherein the 

outer diameter of the sleeve is slightly smaller than the 
inner diameter of the* base pipe and the sleeve is 
connected to an actuator, which is designed to rotate 
and/or axially translate the sleeve within the base pipe- 

20 3. The well screen assembly- of claim 2, wherein the 

actuator is designed to rotate and/or translate the 
sleeve such that the sleeve is positionable in a range of 
intermediate positions between the first and second 
position, in which intermediate positions the 

25 perforations of the sleeve and base pipe are partially 

aligned and form adjustable flow restrictions. 
4. The well screen assembly of claim 2, wherein the 
sandscreen is equipped with one or more sensors for 
monitoring physical parameters such as the velocity 
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and/or composition of the fluids flowing through the 
screen and the actuator is designed to move the sleeve 
between the first and second position thereof in response 
to signals generated by at least one of the sensors 
deployed in the screen system. 

5. The well screen assembly of claim 2, wherein the 
actuator is a hydraulic or electrical motor. 
6- The well screen assembly of claim 2, wherein the 
sleeve is rotatably arranged within the base pipe. 

7. A hydrocarbon fluid production well comprising a 
hydrocarbon fluid inflow zone which is equipped with a 
plurality pf axially spaced adjustable well screen 
assemblies according to any one of claims 1 to 6, wherein 
the perforated base pipes of adjacent adjustable well 
screen assemblies are interconnected by blank pipe 
sections on which an expandable packer is arranged which 
provides a fluid seal in the annular space between the 
outer surface of the blank pipe section and the inner 
surface of the wellbore. 

8. The hydrocarbon fluid production well of claim 1, 
wherein the sleeve of each adjustable well screen 
assembly is movable between the first and second position 
independently of position of the other sleeve or sleeves. 



wo 03/023185 



PCT/EP02/10052 




INKRNATIONAL SEARCH REPORT 



nal Application No 

PCT/EP 02/10052 



A. CLASSIFICATION OF SUBJECT MATTER , ^.^/.^ 

IPC 7 E21B43/08 E21B34/10 E21B43/12 



According lo International Patent Classincatlon (IPC) or to both national dassfficaUon and IPC 



B. FIELDS SEARCHED 



Minimum documentation seardied (dassincation system followed by classification syn^ols) 

IPC 7 E21B 



Documentation searched other than minimum documentatton to the extent that such documents are Included In the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search temis used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, wllh Indication, where appropriate, of the relevant passages 



Relevant to dalm No. 



us 6 112 815 A (CARLSEN HANS-PAUL ET AL) 
5 September 2000 (2000-09-05) 
column 3, line 33-44 
line 36-43 

line 65 -column 5, line 32; 



1-3,5,6 



column 4, 
column 4, 
figure 6 
column 5, 



line 61,62 



FR 2 543 213 A (TURKMENSK NX 

GEOLOGORASVEDOC) 

28 September 1984 (1984-09-28) 

page 7, line 30 -page 8, line 14; figures 

1,3 



4,7,8 
1,2 



US 6 220 357 81 (CARMICHAEL MARK 
24 April 2001 (2001-04-24) 
figures 1,5 



ET AL) 



1,2,6 



-/-- 



m 



Further documents are listed In the continuation of box C. 



Patent family members are listed In annex. 



Special categories of cited documents : 

•A' document defining the general state of the art which is not 

considered to be of particular relevance 
'E' earlier document but published on or after the international 

fding date 

■f document which may throw doubts on priority claIm(s)or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disdosure, use, exhlbHIon or 
other means 

•P' document published prior to the International filing date but 
later than the priority date claimed 



■T' later document published after the international filing date 
or priority date and not In confltot with the application but 
cited to understand the principle or theory underiying the 
Invention 

•X' document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document Is taken alone 

■Y" document of particular relevance; the claimed invention 

cannot be considered to Involve an inventive step wrhen the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person sMIied 
In the art 

document member of the same patent family 



Date of the actual completion of the international search 



2 December 2002 



Date of mailing of the international search report 



09/12/2002 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL-2280HVRi]swIlk 
TeL (+31-70) 340-2040, Tx, 31 651 eponl. 
Fax: (+31-70) 340-3016 



Authorized officer 



van Berlo, A 



Foim PCT/ISA/210 (eacond Gheot) (July 1992) 



INSKRNATIONAL SEARCH REPORT 


Inte^^Bbnal AppllcaUen No 

PCT/EP 02/10052 


C.(ContinuaUon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Categoiy* 


Citation of document, with Indlcation.where approprtaie, of the relevant passages 


Relevant to claim No. 


Y 


GB 2 325 949 A (BAKER HUGHES INC) 

9 December 1998 (1998-12-09) 

page 10, line 4 -page 12, line 20; figures 

1-7 

page 14, line 16 -page 16, line 6 




4,7.8 


X 


US 3 993 130 A (PAPP JOHN C) 
23 November 1976 (1976-11-23) 
figures 1-4 




1,6 


X 


US 4 691 778 A (PYNE R DAVID G) 
8 September 1987 (1987-09-08) 
figures 2-5 




1 


A 


US 5 111 883 A (SAVERY WINSOR) 

12 May 1992 (1992-05-12) 

column 4, line 35 -column 5, line 3; 

figures 2-4 




1 


A 


WO 01 29368 A (SCHLUMBER6ER TECHNOLOGY 
CORP) 26 April 2001 (2001-04-26) 
page 7, line 24 -page 8, line 4 
page 9, line 19-23; figures 1-8 




4 


P. A 


GB 2 369 382 A (SCHLUNBERGER HOLDINGS) 
29 May 2002 (2002-05-29) 
figures 2,4 




4 


P,A 


WO 02 06593 A (HALLIBURTON ENERGY SERV INC 
;RESTARICK HENRY L (US); ROBISON CLARK) 
24 January 2002 (2002-01-24) 
the whole document 







Form PCT/ISA/210 (oontinuaUon of second sheet) (July 1882) 



INS&RNATIONAL SEARCH REPORT 

iniormatton on patent family members 



intei^^nal Application No 

PCT/EP 02/10052 



Patent document 
cited In search report 


Publication 
oaie 


Patent family 
metnber(8) 


Publication 
data 


US 6112815 


A 


05-09-2000 


AU 


716036 B2 


17-02-2000 






AU 


7509796 A 


22-05-1997 








BR 


9611586 A 


06-04-1999 








CA 


2236264 Al 


09-05-1997 








DE 


69607853 01 


25-05-2000 








EP 


0858548 Al 


19-08-1998 








NO 


981931 A 


29-04-1998 








WO 


9716623 Al 


09-05-1997 



FR 2543213 



US 6220357 



28-09-1984 



DE 
AU 
AU 
FR 



3309031 Al 
554092 B2 
1268683 A 
2543213 Al 



Bl 



24-04-2001 GB 



2327445 A ,B 



GB 2325949 



09-12-1998 



AU 
AU 
CA 
NO 
US 
US 



713643 B2 
6474698 A 
2236944 Al 

982054 
6112817 
6023443 



A 

A 
A 



20-09-1984 
07-08-1986 

27- 09-1984 

28- 09-1984 



27-01-1999 



09-12-1999 
12-11-1998 
06-11-1998 
09-11-1998 
05-09-2000 
08-02-2000 



US 3993130 A 23-11-1976 NONE 



US 4691778 A 08-09-1987 NONE 



US 5111883 A 12-05-1992 WO 9309887 Al 27-05-1993 

EP 0613406 Al 07-09-1994 

RU 2098334 CI 10-12-1997 



MO 0129368 



GB 2369382 



26- 


-04-2001 


US 


6343651 Bl 


05-02-2002 






AU 


7880000 A 


30-04-2001 






GB 


2372527 A 


28-08-2002 






NO 


20021798 A 


18-06-2002 






WO 


0129368 Al 


26-04-2001 






US 


6446729 Bl 


10-09-2002 


29- 


-05-2002 


US 


2002053439 Al 


09-05-2002 






US 


2002125008 Al 


12-09-2002 






us 


2002125009 Al 


12-09-2002 



WO 0206593 A 24-01-2002 AU 7343601 A 30-01-2002 

WO 0206593 Al 24-01-2002 



Fornt PCT/I8A/210 (patant tainl^ emax) (JuV IBK) 



